.1 . 


* ^ ^ U-LAl J> - 1 

aj^ 1 ^ ^ c JLiJl ^L 5 ^ i* 5 

.awLJj^JI ei^t ^ ^ 

*J^ 


(jf Lt blaU-l iyttjiJI *-? 


jU jSU o^j> t jJi\ j***u 2 *^ a}l ^ ^ 


w 


✓ 


a 


X: 


a 




la-l 


o 


i ^^*>1 


U) ^ 


(1) iiaJj 


. . U i ^ J I j t,_r) -b- ^ -ir?^ 

tjji ^ ji ^ j^ 1 ^ s'r' 1 '^ r, 

w js^b i^) .(a-) uM 1 ^ m , in 1 

.["•jLfcLi ii*p" iijy« ^U>S J*^ 1 C 


R )iii 


.Si 


jj 

ji^o^ . 

CHi»CHtC(X)H| 147 I ^ iu 
~CH» -O 16-s| Phe ^ ! ^ 

■ oij I 89 


Ala &M 1 

■» 


CHtSH 


121 \ c y s 


(CHj) 4 -NN 2 


146 1 Lysppj 


% ■* ^ ^ I ■ 

CHvCOOH | 133 1 Asp dLjjL-^ 1 


CH>_£ 


H 


OH | isi I T y r Qij-ijf 

~j§ I Gly CfcXb 


Phc 

♦ 


»7vr 1 
Gly * 

As P riv* Ala 
# «!‘ »Lys 

,* * 

^+*Cys _J 

./ > 

+ • 


(2) yi j-" 


U) 


293 jj^l 

»■ 

[^1 (u) J5Li 


(2) aj-jj 







JjjuLI *)iiUrt< l^) a* •■• • .^iSi 
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^^kull yJI ^ oliLJI . I 
, 1 J 5 ^oJ I * I ^J 5 J ^ U-J I w** 5 " j^J I ^ d> 2 

iUu V I I o L.J I J (jlsj Lwj 1 I i J 5 >J dLj Ua >^4 ^ 

* 

, \ UfcjJu^a jJbL^j U^J ijjUIl i?lL j+Jbl i*A> o lx^ i , .1 1 

dS ml *,rf ^ tJa 4,Ja^ J L^ J Jn£x (2) - i- * 

*>* c£j^ fid>lj hX^ft 4 


S^*i Cr*J 


i jj-^J i ijujj ^ ^ LmJ i i p « i 

,i*suj 


.tl^jY*^! ^ OrvJ LiJ I ^£2^ J^Ljjt Jd-c 2 J^-jJt - * 

'L Jf iJ jLax . i 

** ** • 

: uOUU 


JLJJVI jJuLI J c-Js. Ijl i?LjjVI li* f j 


-CH 3 


CII 3 

I 

ijuBlj _ CH - 013 


. JJujJI a* c^UUudl »ls2 Ul y^" 4 ^ _4* C^-> - *■ ' 


: JLftl i^VI ^L»^l ^ L*jJ 


NH, - CH - COOH 

^ 1 

NH 7 - CH - COOH 
1 1 

■NH,-CH*COOH 

* 1 

nh 2 

CH, 

r 

(CH ,) 4 

1 

CH 

/ \ 


COOH 

nh 2 

CH, CH 3 


Asp 

Lys 

Vai 



CH, 


SH 



3LJU.I L*-J Lf i>U>*ifl ai> 


aL^I ^ gfUj i_r^d1 oljL^JI JJUaJ ** wi> J-Sd; yiviy.s- 

JI* ^ Jl Uw’ O^L-i>) iJLfc L» 1 1 j .h *' rt 

,^-aJI bjj> Ji" ijll^ jji »*W 

* 

iJLt ^La ! ».» ^Jl 5J^ cru fc j- a y^jll *-*-*-* ^ 1 J J^>4 y*i^l - ^ 





oalcl jji ^>5 <>u.t5 ^ |*J y-44 A>i-i » 


I.M> 




i-iL^sUl i^i (^) j_™JU ijbUyi gjijj j_^j ^ . 3 

. 5,06 = pH y J .. h . -tf , ICIcctrophore.se 


5,06 = Cys 


5,9 - GJy 


2,8 = Asp 


pHi 


. A-j-L-aVI ^Le^Vl iJA «U.a^5' . f 

H^) J^JI l^Jx ^>1^ ^J| iJLsaJI uU ^Jl ^Lo . v 

*-4-^0^ Jl M- 1 1>^ u^cr Jl |K>! - 4 

(L ys Arg Ocl^jI) ^,^1 ^U>vi 


(^s) (Q) © (© ©) 

£ 

0) 

(© (© — ©) — (© — (© 

(<~0 

•* 

(^) — @) — — (Q — (g) 

(-) 


(>) 


( 3 ) iijj 


aa Ls I bj i jl> . 
i^loLu^JI 

■» # S* u * 

(3) jJLjjJI ^ 


.uuwjjJI ^*] 





I ^yui SJ^ Jm JjSti ^UI Oil- d \ ^ . f 

uu ijyi i-;ui ■~J\ J s)i ^1 ji‘u j1h . j\ ^ 



M * 1 


M 

*4^^ j“^J UJ-*^ ^yLtLij 


2,1 od^dJL iiLJI i-xl ^iJI 



oLlJI ^ UXi Vj ^U.l r lji^L 



(1) JS-iJI 


- 12K - 



s IjL. , 2.1 uyy<-dl - 


(2) *sJJ\ 


1 £ 

IV 

ll 

V-V ^ 1 

- 

1 

+ 

i j/JLJIy aLSUI 


^LJ yj Ex AO yyli-L* |*-c-La ^ 

ji jl y ^ iii^i y t- jW^M r^ * 

.Q) 2JUiJ\ ^ J 

— H> 


* »s/ 4 



^ J JLo t Titf L ; 3 I ■ 

* M 

I L v Ai aJ! ^JUaJ lx-j y <>2 

*y iyil ^U; .ik-jji Jl 



5 JxliJ iiU J LiL*! jj-L: *o?® * W ****' ~ * 


ajui ajlum »3iii 



I JU ijaJ .1 UAij 3 i^i gfUJ i* ii***)! y L - 2 



y oU j^Jll &L* (Jjl— j - V -* ;i J^" 


,Vl yUj-VI gjyl Jv Jyijdl j— XJ 

; j - ... * Ju. Lh-jV 1 

: aJLJI »— >jUuJ! 0/^1 > -lx. »ll 


J >w aj JjSii o^SfhjL^-i y>L' r : J ^ 1 ^ cJI * 1 

>UL‘ y JL yJV^ 1 *i «> LtJI ****** ^ U " 

^ A, S~3 ^ <** DNFB " 6jU ***’ ’ u '?!* 

^ J y -. _ DNP iiSLi^o yjyjL^L? aLJ— J L - ^ ^ 

j., 1 . y y-Si jv»*sii y-J * 1 J! ^ &* i "^ ^ 

" ‘ :^*UI J> 4 I ^ gflaJli 
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Jl lj* jJ JL- ,»L- .ylxLa J*ifjL^— L dbjU-l . jLLJI t ~S Jl <uL.>^ ILLS’ 


!(>uJU-l y yly^ J Jua y e LH 


jyL jJLLI & Jvjti y y^JL) liU iyl ySLJI JjUjJI JuX \^S Jl AjLw^ yiS*! . -A 

*1 ** 

$ Zvvitterion yJaiJI y Uj 

■ ■ 

oLJ ja ^_a L^y bJj IL J yS' yJJ I j5s-C yJI -a. : U I JojIj^JI ^1 [jj I ( y&L> . j 

! liU ^y-l 


aLJI il I i y? la I y LlJ ^1 ,j5sjC Ja^ljjJI S JX jl c *Jb Ij! ■ 

! jJ I ^jlx kiJJ j oL-lS^I L« . AmJI ^jlx La y J L j ^yitLi autiJ ^Jl I ij I IjJ- lj 



A-^y jj 


.a_- 4 j_JI tL-J.) y oVUjulwI #jx L 4 J iJjLI ^^U-l y- yLS' y yjL! # 

■ ■ W fM- P«P 

:LJLJI yjjUuil iiLkJJ jX*a+£ e CjVS ji I jJlI 

»* «-« 

U J lfc Jtl — L. I fr U1 y i^r-^ji-l y ALLS’ y*. y. : 1 Aywjjf . I 

” t- 

: j Lj^-l W ^-j U I 3 ^-3 ^ Jdl 3 | L^ . " ■ ■ ! V i l 1 L^vXAJ 
JI t>° + yLiwJ .1 y |*x> : (f) v^SlI 

.JjjJUl y *jn> 4- yiptL^il y *jk> : (y) y^j'SlI 
.jl 2JL0 (■ L« ya yiL^JuJll yi • l-A 1 ) V* 

.( 1 ) UJJ\ Jjj^ y i^iy kjLlJI ^i\h\ y j/jUJI y uiiSJI ^ 

! » -1:^-7 ISU t J ijjJJ y aLmII ^JluJI JJL> _ 


(1) *iJj) 


1 

■ 

1 

L-J 1 

- 

+ 

+ ' 

jj’ J jJI y ciiSLJl 


)j>y (") ( + ) 



- (-b 


£jjjJ ?t*ir y a 4_cl_u* ajl Ji a a * La jy t ^. , ^ -a— ~L I bJyLi : 2 aj_ 

: JUJL* 1-wUi W JL ^1 IJ! 

.JjjLJI J Jj>oi y *a> + ftj. Jl y : HI) y 

. JyJUl J jJLaus y yt> + ?t-il Jl y yo : ( ly ) I 


. JaJLa e L y 4“ 7t»il Jl y> y 1 ^ 1 ; ( 1^) 

.(2) oJJI Jjj> y L^y juLJI .inui v^UVl y jjSjiiJI y OLSJl y. 
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P £jUI ^JI S U\i\ JxUb J> E + S_* KS_ P + E JxUJI 

iiLa _ fis>[ JJUifj ^jLJI olj-UJ ^UJI ‘k J-*_*.U 

. ( Jali JxUdJ J^i\ Zl.jVI) ^yjl ZJVju (ES) JxU.II 

J^b> P j ES J*S"I y jjJaj 1 

.JLJli Ju 2 . 0 iJL.UJI 



j— - jjbs - 2 

.^U JL. 2 ^,H 


Olfi^l l j-d _ J 


Js^Lh 


J 



L-J £i yj IjU . 4 
.ZL> iuitf a, J*>U P , I S 



] 


J?LiJ Lf U pH j^jL* i—fjj cJn l 

: Ua ij\x t i\ 

.monoamine oxydase j amylase 

.ajji yi giUi 
jsj < _ y m.i pH ijL» ^ oui»uii ji> . i 

f _ **+ ** 7 III* 

r " J * 

(u 


LfJj: J-ajijII £jLJI J*)L> . 1 

.objJVI i>biJ ,JU pH jJc j*jI; JaJ\ * 



8 ^>*3 

JxLU-j ^pl JxLi; 5— $J-» i— Ip 
Jjjl ^ iJuuil ^jtzJI 
ISLo .(jruJU-l JxUJI is- j** oj\j „ I 

■L^V 1 Olj-/ J 

• • 0*^*1^ 2C J ^ ' 

ftjlj— j— ylj kL ^ 


,!J4^JI ^ ^-5!l iLiJI 
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ZtlLJI ZZUil 

■w 

Z jUJIUUil 

M * 

r jjviuuii 

— * "*- * 

U_DNP 

« " 

_ DNP 

*4 «■ 

dUobjJU . DNP 

o>y 



CfS'i \ . DNP 



:*0*JI sJl* «JUj ^yJLc IjLjxI _ 


• CtUj-’j ^ b Oj^ I j-° JS'J Zl I ^Un-Sfl jjx ■“ -1 . 1 

. (- 2 - ZL^Jb ZUcl-VL) U 4 J ZLUil iJUJUl ZUwaJI . 2 

,>« * jhJ oJL>i r ZZLiJI . i_j 

(_yi Oa Z&Lo*in jjdJbjU-l JjJu^uo 

J J -4 > > -* PH ^ j J ZLL 0 Z_j> jj b.., j 

(- 1-ZL;> ^b^JI jSU^JI j^i. 

•J-U PH 4 >ji (^bs .1 

A £ 

c 4 1, J ^ pjJ l Jlc ui j*j . 2 




t'^5 ^ Jib) U^Jb^JI ZlLtl .3 

£— ‘ jr>c*-l_y - 2 - ^ ZUUI 

. PHI ^ J^_JI PH ZjjUc 


nh 7 


CH.-CH-CH 

' I I 

OH COOH 
PHi = 6,53 


NH 


sh-ch 2 -ch 


COOH 


uu 


PHi = 5,02 


NH 

1 

H-CH 


COOH 

UU;^U 

■» * 

PHi = 5,98 


NH 


HOOC - (CH 2 ) 2 CH 


COOH 


*“ -C 
PHi = 3,22 


NH ? 

I 2 


CH 2 - CH 


V 


T 

COOH 


CK 


JU 


PHi = 7*58 



NH 


CH 3 - CH 


COOH 


UuVI 


i = 6,02 


1 ».» 



I I 


pH ^ yV** 1 ^ S ^ 3 

^XJi lj^\ Ms* <J ^ ol ^ ?U>I 3 ^ - C^ J f 
j „;l l -;Uj .akiv* pH oU-ji ^U>Sil *JLfc J-* 4 ^ J/* 


4 

1 4 

1 

i 

1 • 

!\ 

\ 


\ 


Ala 


Glu 


Lys Ala Glu 


3,2 = pH 


i 

r 

i 

» 4 

t 4 

1 






T 

i 

4 

1 1 

1 4 

* 









Ala Glu 

i_uAl ^iUAU pHi pJ £^~! g? 1 * 5 ' 1 

' ' J liU .a*i)l i*Ji\ pH! i-J o;li - 1 

Ui-VLi pHi UrfJ Lys j Glu -U • *• 

_ (CH 7 ) COOH = Glu jA> jl W* t iiUJI WjJ 

2 

_(CH 2 ) -NH 2 LysJlj 



J^I.UJJI >xSUil aljll L*lid jMJw a* 

^ , , « ill" 

• jJLJI L ^wJI! UpvJ^jj" y-Uill *aa • w a*- 0j j M- 1 m 


- I <s 


L^U 


fjJU 


*+ A 


4 iijL*JU 



^Jl£ *■ IjljlJI & Jl> Ij— JU oLwj^JI |i I *k-u 




h JLjhJL I 


j 


^5 &Ju*JU Jl-hI ^3 Lfcjl jjjj (o L-l.^ ». |) ^ 

LjljJlJI ik;l ^1 oL5U^j (>-u£*JI |»jJL «iia-iJ iJL> ^1 Ujlji! Jju Jj-^ iLoLi- 


U-l pH olj iJucJI yJ (Phe j Tyr .u*) £->l 

>U*t J\ Ljljl* ^ki J! Ljl^JI iLJUl 45^“ dUJ .(2 = pH) 

JjL-o j-Lfr <-?* p-®* 

Arg A-.e- j Lys < j ‘ : ^ l juc Ljlo*JI ikJ^JI iiA5si- ^jJI Trypsine 

8 = pH oj^L 

(joiL a> (jia*; l-i* Cr* - 1 

£?l> OjU Soy-oJI U>~J1 (H>k JUJI A™JI aLGw £f0 ^aL» *. 2 

SouJLlI JJUuJI 

M 

Ala “ Gly - Tyr - Arg - Ser - Phe - Glu - Val - Lys - Leu 

- • I I jj - 3 


iitUjdl oil! 

ou^vi j**j ajui 


jMJi 

jjjJLa 


i a: 



j ^ i *^ j ** — * 


OaiVI 


jIamu^ jl 






iLcli-iU »jL 1I J-*-* j| 

j* • . i at <i (>_o (jJt— Ji . l 

.ikUdl ijlilj oU_>iVI 

JjjjLI J-i*l dJLjGjijtfl l< 

L,k.,J^J Uj-j JirLJUIUJ^I.2 

ii^LaJI jmJU ( L-Jjji 0%C.Uj dk.H . a 

.J^UsJI #jLoj ujj 

pjj jj > . i 

.Jxli; 

ibL^_- q-sj!- v 
JL^“ J 5 ^ 

.JxliiJI #jU fifil 
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AS, ^ 



j*sOJI jjji 


13 





2_aI— «L jl V ^ JJ I fijj\ 

r - . + j jJjU J\ jj^ 

iftUVi JxUu) iJl.u/ifl x j-Jl ^ 
i^S j-a uLc jj_i5UJI j- 

t>ij — >j (1 j. 




m 

eP 


S' 


;UJi .12 




;L" -I JJ> - 1 

J?LiJ ,^1* ii 1 


J CwJlc I j l jP ^ 

• (Cj 2 H 2 2 ^1 iP ^ 1 CP lj ^ ^1 2 H 2 2 ^1 0 


j_fc B ■ ^ Xeroderma pigmentosum -> 

^t V . (J -JuL" iJLJf oUa*ll l( ^JU A> J^b^^L, 

uv 3bj» fcJl Jy iu^Sd fJ fc C~> :^l 


j (T - T) T CajjxU ik^b 
* U*J* <J\ *JiJ J** &** ^ 

.’ m i r_ 

c T C T T G V\b^\ C T C T-T|| 


G A G A A C 



G A 


L/a ^i ^ jlUI L^U 
iJulj-J-* oLcj-i- 

24 “ t jd SL ^ - t ... i:J 1 Jj-» i-fc- 

t d — s?L> j Jid ( _r'^’. P * 


£ 


I V- I I .1 K.l^i l T - i o 


.ijjGdl di-JjJI , r* 

yj OUjd-yl J*l— 2J S— Iji 

uL-t ltlJ 

, all -U-t oli/J 1 

t* ■* 


) J (^) ^ i J Lyj ( ^ ^ 

j^Sjj j-*S I LJb 



oLj^ - 1 


. * 



0 W^J! oJ[ Jj— 5ji-t (D) J 

.( 


^ JLX 


1 f^y , -4 ^ ^ _j 

jJI Ja»7) {j>jU-l _i » 



JiJIic 





^LA-iVI J?LlJ 

*■ I ijj-ojJI 

J4>- i 

^iJI ^Lo . o 
L ^ l -r-^! c^-5 


IJi* 


e* 


< 


fl_jj 
T :*-l| 



oL_aj_L*_U ^1 » , J». 

** 

OJUX, c-[ 2-. ... 

M 

j_^jU (D) -^^ws^iJI l$Jx 

b j ? — 7 -tl j, , <; . 2 

• «-«j5 4 ° r 0 >j\j> i>ji ,2jLLJI 

J ii>‘)lLs * jjJ'jii. (L) JL (D) J..L x j ^SJ .iijLJI 

•Uif.J 



CHO 

I 

HO-C-H 

I 

fl-C-OH 

I 

IIO-C-H 

I 

IIO-C-H 

ch 2 oh 

jjfjU ( L ) 


CHO 

I 

H-C-OH 

I 

HO - C - H 
f 

H-C-OH 

I 

H-C- 
I 

ch 2 oh 

jjfjU (D) 




JL 


si* jJlj — xJjs. I 

•^M>! JJL^ * lll, *>^=*11 


l- 44jL 7i I I sJjb J*)G_> ( j^t > . (_> 

JLa) JLIjj JujLill oLlud 

djIlLjUJ ^a 

L^ULI 

JljUi-L bLLJ\ b^J\ Jux . 3 

'4*^" * I r»J*l oL S 


i . .n 


^ lP^J cp * ■ « « i It (v‘L^4J 

.iijuSJl L^il.JI ;^dill.ii. 

;S/i ^ ^ 

™ L _t 

.^jlSUI 


L*i 4 oLJud 
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M-4-1 Cr* : ! 1 



. tArg j Lys a>Ijj i- A ^S yj >^ I 

.iLJLy&l oyF^ ii>L»*ifl (*^‘ 

.Ti&loVI c-iSi . 1 


. T 1 = PH XLt wJljJt - 2 

.ioL.7 Jl J— PH y->l y>U - 3 

.T JoLlUI PH -LLt JS' >Gsl 4 


^ yJlj UJ fcjSIl i- 




Ju^ifl yL»Sfl y ^ ^Wo 1 Ot^iJi j 
;_oVf yU>Vt i-»-c. y L^ ; :; ^ i s 

UlyiJI 

:.:!?■ LJUI ol.> .S^jJI J-o-A* U-S oLl—JI y^L-ai- ji* ^-U-S U^-T** 
, _ ; .*. ?: * _j oi-U-L-j-Ji ei* y -b-Ji* 

* 

Gly - GIu - Arg : (^») Jui^ < Gly - Glu : (y) 1 ^ 

Uii^ y> y t 1 ^ 51 ^ ^ J-^ 1 e l h^! 

ly L>J jj^ **-s-*^^ y U>V1 L-iilS*) yj 

■M 


■m * • 



,(1) iUjJI y i^y J-ai)l gto 

tT ** 



: JL US’ Ujji> jl UU <T (r) A . 7 . J J v* 1 ^' - * 

-H : <ily 
- (CH 2 ) 2 COOH : Glu 

“ yNFK : Arg 

-(CH 2 ) 3 -NH-G^ nh 2 

J^l fS yJI J5LUI J 1 = pH Ut Jj-oJ-1 y uUS^JI y J ^ - 2 

1 u 13 = pH Jux. 
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To 


■ 


MlALy 


• A DN y JU I jL*l^i- olcjjL ^ jy co oUyVI *JL* 

, jUall yiwJI oi> i^l ^iJI yiaj uijS'. 1 
cGi i*^>U AoyJ (Uj ^LJI £*J| )iLt _ 2 

J>)l oL^WI i.x- yij Ucli tuUJI y y^-j , 3 



,UU^» r >: oU>Sfl yo ^L JU o^jAl n. 

fO>\ L*l »A*if juJI oLjjjiJ oU^VJ 

• fc U -^ 1 cjj d^jjk 

l ' } ^ v* <dU -" ^ ,k>'I jjb J-u iJUl iiujjji . 

. UfUjJ j _ f JLta 




^Ldl o^Gil 
*>y— -JJ yjJl Jjo g;|^ 



iJLJI 




.VI 




y 0 j^LJI ju«J 



H is Y I ,ysY ProYA r,Yc ; |y ) (;i„ 


- I3H 


J IT) oy-J U:U Ju iiSLlill .U Jl kljl jjx - 2 

jl Ji>% <uyj' J^ t k-j J -kU ^Laii L'.'^-i AON 

rr !■ ■ 

. b-flX I ■ gj i_jj t ~ • ■ ■" * rV a - " 1 1 T La i L> » «Jlj' LVU- I 4 -^ A 1 ) N A— » 




^ . ... i~ r, 1 aJjLJI ik L l» I J oLk*il ak ( Jx 


. 1 — J 


Lai 



J*J1 ^X> t-JJI JCX Ifil 


jjbt— AjLil OUsLiwJI *-«— > 




. Chymotrypsine kbll oUji »jx ^LJbJI ajLxkl 

e UJJ kxJI J>U>VI J bjL^LjJI jj Jl kU J » ; o. 

.#VI J^L> ‘J^J 1 : J- 

:«Li--aSfl J?L>Vl ^j-o Jx j*-iyV1 Jl«iJI £-iJI jj 

*_j jjljJI JlX SjJUlJ I |»JLC |*jjJV1 i_— U ‘ DJ a--* - — 0 : A bc j _a x il 

. (S JxUJI #iL) 6 j £ Jl Jx 

, Syr &j—i ■■■ * Asp libjL— VI) 1 . ; . » \ Je>^-> I kVb : B bxj_^JI 

(His ^ju-JIj 

JSLi; j, vJJJI liLSU; ^V kVUJ! ^1 ^LxVl *k> 131 

jJb kLjjVl SjJlaJI I 4J JxliJI k-j Jj aj iiL^I .xx J Lk 

•ru as^di ljuluvi Jjji iy v— > r-^ j' jJ* 1 J?UJI *^ J - UJI 

.kaLtlAilkU iljl 

. jy I (hJ*^ J UiJ I j-J ^ J t A ) 

* .k— Jl LULL I ^1 (B) ix^JI jU>i aj-^r-j j—U; L_k ■ ' 

. i aaUI oUjI J Catalytic 

.oU>VU Juki *i JJ rj Jl ^/a-aicJI J0> 


yJIU^i PHA j^L-S’jjJLA jyVI JJI (1) iikjJI Ji 

.PHA -Jl yjj iJU, J-Ui cj 1 AKNin i) JiJak,- rJ ( 


-Mi- 


© 

p 

• * • 

I 

o 

(2) AiJjJi 



{S (£) JL^JLjJJ bJ5Jl i^UVI JUu . 3 
i^UI k^S/l ^L*>^l , 1^1 




i_Li Jii-iJk 
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,_'. ^ ij^u* 

Glu! 

cL^> Lj jJLt 

Pro 

I’ll r 

Leu 

fJ 

His 

V all 

o-J ^ 1 

574 9 

Lys 

L_i — 

Glu 

V 11 I 

Pro 

I'hr 

l,tii| His 

Vul 



( 2 ) iiy ^ 1 


^U;...“ IjL .{1 . 1) 'jJUj}\ JJU. I 

l I j& tS —iM I ^j^vjC I Arf I l— 1 o - i ^- 1 

.fty.i) 

> 1 ^^ a>^ ( 2 ) I j .tyijjti .2 

^ ( Jl£.LLJI 5 jU . jJjJI! J_Xjj 

. V ^LLI aJL-I* 4 Lii 

t <> llj mi ■ A l th <h “Kj '■ " ■ -*j »JL _9 . I 

A-J j^*j wi^L L 4 JI ^UlloUL^JL 
.( 2 ) iLJjJL JjuII JiLuJUi^l^l 


i. J JI ( _^ a ^JI s y L-L-l 1^0 ( 2 ) U^J\^ ( c ) 


*I»^M 


•*j 2 -l fJL^J i-^sUU jj> . a 

. > I ^ C- ?T-l 1 ^jLuJ • i-rt j (J - 1 - 4 J! - P 

. 5(1 - 1 ) ±LiJ\ 


,JUJI i$j>\ ay-j^Jf i_^ cry iJ'iUJI J_^ i^ljjJI J ltl ^ij . 3 

( ■* 

• '***' <i-w’ k;jV* y^j jLiSLjj^JI *jjjf L^J Anflnsen 

(jr Lt j j . n h 'L I «iL*S>-aj (J-feAj (_^JJI JjjLyj jj y^j-° (5 j -OJUX--JI ZLmJluJI 

T-. ^ ** ■* • 



: ^SjJt Jj-U-I J> 1 jA 


2-JUJI 

A 

a>4! 

JUi j *£- 1 iiLil^iJI i--LJf jljii 

JjJLj 1 jiSyi (.3 + + 

1 

^ 0 ^j^jl j JujLvJaJI <lJ;[ ^piJ 1 jLjJI J 

JjjLoj jz-£y> [i Li| 

2 

« 1 ^ j" ) J--& 1 ji 4 — Jj 

JUi |WJjJ : j*s- 

kjLH. + V>^ J 

3 

,l-Uj I riL. 

L; UJj U-^3 fiLs p, 

# 

1 


tyj - 1 ^ <y ^j'ldl £jji JU « Ll,. y 



.UlJb (A) oUU jLx! jjJf i-JJ UiJaic (1) ii.JjJI Jju 

* I jp*-il oLjSsJf 
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. (ExAO) U-L iu-tju yjl^ I oV-tLiJI **£j> - I 

Ja— j ^ (Glucose Oxydase) jLy-S'l tj/M 

^xJj 0 2 Ji I»3V ik-Uj >UL. J>1a 7=pH r "37 *Jjl, 

jle.) p ui ji ja jLaJC^J JJX- J-frlfljJ i T . «U () 2 JI 

. ( 1 ) iLJ jJI "I" J5JjJ1 uLixLh ^ tils oL-LiJI ^jUJ * ( jy 

VI <■ lil AjijjI Oj-ja«> * i ? »LtJI 

JSJ (Catalase) jVL'lSJI r J\ ^ 0,5ml du^j (9v ,5V .0,5v .0,1 
i . .-J I, r l JI (H 2 0 2 ) Ul J>* U* > 

JjiUJI (0 2 ) cry^-J’VI * 1^ ^1 




Catalase 

H 2 0 2 + H 2 °2 > 2H 2 0 + 0 2 


.(l) ^ V J^ 1 J 44* J-^ 1 g?wi - 


iux o ? ji *~s 

(mg/l) 


A 



9 v] 




m ■■ * 

~\ 

5 v 

y 

m 

S J 

V'' 

s 

* 




0,5 v 

* 

.‘s 

/ ' 

• 

f 






0,1 v 






> 


(S) ^1 


*juai o 2 ji 

(mg/l) iJU f i 

** iu — — — ,j/H!XV 


9 

8 

7 

6 

5 

4 

3 

2 

1 


±c2 


fii 



* * _ _ . 




j 

if* 


— 

— » 



\ 






X 






x 












“i 







V 



- 

L 












-■ 1—2 


0 20 40 60 80 


100 


(s)^^l 



. ( 1 ) iiLJ _*J I "y " J5LJ I j I I oLiaw 


^jJVI J>Uy Jlnsj UU..* 

^v Juiji i^-*vi Sri ( 2 ) i^j^Ji jii . 2 

: (Car boxy Peptidase) )t 




* • ^ I ( j ^ I ) 4 J^v^j I yJLi i j^a jfil Lo _ (1.3 

. < 1+Lai, £— J olwj^l ^1 > . ( v 

++ 

• (2) *uLj _jJ I J~*&j Ji> ( £ 


JUJLaJ 


■ !J>JI PH j f JI PHI iu_i j, 0j u ( 4 

J (HBA . HBS) J *^^1 iiU* oVLil (j 

* *^^l I -A* 3*^1 (^ 

,iL * ,J-> «<LJI iflWI VjUJI <y ijjU JU bUiil ( - 

OUj^J 




^jjJ-l yLxj sj*j ^ L 



J^LaJ ic^-. 


: JUJ! J jjJ-f ^ cJjj L^Lj .^Vl SjjS^ iiJL>w 


200 

100 

50 

20 

10 

05 

02 

(s) m. moles/1 

3,70 

3,70 

3,53 

2,49 

1,70 

0,97 

0,42 

Vi 

U. moles/m in 

2,10 

2,10 

1,70 

1,56 j 

1,50 

0,83 

0,32 

A J Vi 

0-i 

U. moles /min 


■r 1 ^ 1 J* iiL. iJVjo ii^JI L^L4 ^1 . 1 

• ■ s “^ 1 >^l ^ t 4 A s iJVy Vi . 2 

>^V ( J^UjJI iiUj ^jjVI uu iiVLJI ^ ^J> ^^ii.3 

.200 - 20 . 10 :iJUI 

*■ 


^ Ju l 3>U>VI yy y ^yil . 4 


* £ 



yj JjLl: V ^*-VI ^ui ji r jjv I yo.-L^J. ^ . 5 


^dUj j£jj UlS (4^iiLy» 


iss - 


ljUL^VI 

* * * 


. (.jJI wLia>) 1/UjJx I - 



"sill I >-i ycJI - I ( I 



•£+j <_y^ V'tA S 

. 4_jJ U JLjjj tJi>J lZi^ jL^J * '“ J J 


(4> j-* j jSix 


i^pLwVl jaQiD 4jum)l . u 

(C a ) klr* :tU~e»^JI 

8 + 

Wi ^jj (4^-) U-^joS" ii^j l* 
.(>] Jl ^i J*~> & JL~) R jifj UojtfU) 

■ 4 

» JluLlO (JSJ AjjSLiJl Aj_Ly» /I jj^aLo-^Vt 4 JLC ^LVu n<l -1(2 


H 


H 2 N - C - COOH 


R 


J (i) orOSLiJI Jo: ^LUaXj »j»LUI ILl jiU (->) JSLUI JU laUu.1 

:jli ly> 

J*JJ ; Lq^ jj\* ht a> ^ ^ 1 “ 

4 * 

« lT^JL*J I j i Lmt I : 4wwLwq I I 3 t — 


i JL^Lio j JjSJ 4^Jj*4sJI 4 XI SLH ^4 J) 7t >i 4H - iy 

*LySfl (_y U->SU jljjS/l 

. ( 6 Jjiill) .?.ttl , Ul oLJj> iJuJ <cJ 41 


H 2 0 - Ala + Phe - (^1 ■l.i....II 
Jy/^ 236 = 18 -89 + 165 = 

2H 2 0 - Cys + Gly + Asp = i^) H 
Jy/^ 293 = 36 - 121 + 75 + 133 = 

• t (ivj) -LiLt-uiH A-Ulx 4 -iS3l 4 4 u«riti 2UUt£ --*■ 

V «r / M « *• * U M *4 +* * * 


o 

II 

H.N - CH - C - N - CH - COOH 
2 I II 

ch 3 h ch 2 



*8 
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)yf,^ V JSLUI. 


■ Jxliill ; 3 U i_>Li ”|" J£jj|_ 



V" J^-iJI 


( 248 ) 






( 1 45 ) ou>ji 



■ Jf^yi ii> y gaw liL . v . V j T CnJLSL^JI ^ ijU j 

:iiLJI _ 3 

-IUI ^ ^ ^UJI -..U > r j;yi jjh U.J, ry Ji. j 

. JUiJI gjjllj ^-yi r _^ Uj 4 LLyc . jj . _ 

,,L ^ ^' l ^ (3) iijjy "i" jJLiJi ou, 4 

O.O. ^jjj\ JUt-^L 

1 i - L -^ 11 Su^l , rJu ^ . LSLill l.i 



• <jU + °2 - ( "°» H 2 0 2 + j. 


•’ - u + ATpjj f^t ADP + >_!. jAU 


(>J/jUJ0 2 i ? 5'y 

4 




• “ 1 r~ — r- r+ a*JI 

30 60 90 *20 ISO JWUJLiJI} 



j^UJI JJU . | 
.^S?l J*UJI O^UUJI L^ji: ^JI i.^1 ^, u _ v 

^ V -^ [ u^Scl^j IjU Lf . ^ 


• 1 60 - 


aj JlxJl oLiJI 

m^F rv t 

J-j*^LoJI iJit 


IajJlc 

4*h 

iuJLXxJI 

++ n W ■ 

3 

CX jjji> 

2 

t 

4 

4 

cx jjyl> 

P 

1 

4 


: ijjUi! . 3 


Ja>X C 


iXc-j a— xJI wx)lx»YI <*->j 

. iwJ tlryjjJI [3 4 j cx 4 la> <_y .ct 3 : I (jyjj-JI ^ 


Jji tJ j-iJ < _yJI ijjjil (jj-i i^JUa 1 jl LjI Jj tA? Jj-^^ i-rt jl 4 j 

p+ it 

.fc_t (jjj j^JI I ^ 

,bJli)l . : JUI yXydl £> . 1 -V 

, jjJJ ^jJL*jp I L ■ 

■ n ™ 

: l ^ ■ -a Jaj Ij^J I ^ I jj I #«C£- Li n * i 




LjlxU 

■ ■ * * 



jjil5lxJ! . 



5i>lSc ^^jJI . 


CH 


NH 2 - CH - COOH + NH 2 - CH - COOH 


CH 


CH 

/ \ 


CH 


Val 


Ala 

NH 2 - CH 


h 2 o + 

CH, 


O 

// I J 

C-NH-CH-COOll 


CH 


CH 



ikl, 

-* M> - * * V 




Uj 
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jO'U £~^>j eUi i4LUo^Vt ^U-^Yl JXLfc J^oi ^ ^ C ajJL>o _ ( (3 

^ 5,06 “ P* 1 ^ P* 1 **4 5 ^Jl J4> <y IfcUVI 

pHj UL^5 ijV t.i, A 7; ll ^ Cys UUT JU, 

^ Asp ^Vl ^ *. j ^ iSTphCjL^I 

.[(5,06) J^l pH > (2,8) pHi] Ul^T Ul_ ^ *;V (+) ^1 . Urn 
Xk^- 5 ” V •*** ^ (•) yJI—JI v—kill jjb Gly ov~J> ^yL-.VI J- ■ J I 


6 — 1 x 2 x 3 1 jLilLyJi . i ^ 




[(5,06) pH < (5,9) pHi] 




IGL^UsJJI 

+ — v 




iAuyi gjt^i jujl»j . 


(tys) 

+ ^Arg) 




(I) 

(AU) 

— (^rg) 


-(Q)- 

i^u) 

<w) i 

Q 

..(Uu) 


— (^Scr^ — 

— 

w 

® 

(^*j)" 


-©- 

Ay 

(i) 


3>>^J >4j (_^U; 


£ 

^jJLu^ ^jJLc cfS^S 



[3 jiUj . 3 .i_iUa*j| iiLu . 2 . a jjjl> . 1 . 1 _ i 


'J y ^ W ■ : ‘tryjjsJI : (^UJI k-O xdl . 2 

Bk 

1^1 w OJL* ^-b wi-jj : O 

»§■ * 

-Jaii oUjI^J olkjuVI 
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: J?UI 4 : Jsuljjll - ) 

+ j - ±j>ji iaJL^* NH j (.() 

- CH - (CH 3 ) 2 jjJL\ >J>J :« UJ i>j\S SH aa^I ^ **S4j/ 

■* 

ii-J?jJt Lf Lt 4 — a-j-JI j-ju *— Ow)l ^Js. jJ\j 4— PH ^***; *— t jP Lfc>^ I 

UJtJ\ 4- LjJi 4- i^JI 4- C ^| 
iiJjjJI 4— A*JI 4- Jajlj^l j-J' 4- 




jj4^ I J*j jLJUl j jIjSUJI p*y\ : 1 ij - I 

. L4»UI am~~J n_> < i CrujjStl ^ 

u 


1 I jj^SLJI A*Uij lfcjJ j_y*J ^ I jSw A&La | j»J-C : 2 AjjTtjJ ! - O 


aJ J -I £jL> Ujj-iJ ^>ij A^JiM |J>lj oLcyjl tiJllii :^Lu**kVI 

.iJljuJI iljll JUd JL* J^*d 

: 3 Aj>*JI - J!- 


.oilt aJjUII ^ j* 

0 2 J JU* jtf )i[ U AS yw . 


. I 


ij>J AiUdJ J 


oLjSwJI ^Jjj! (3) J Laj- V ^.^ | l ^ i5 sX o - 2 

. : i*LO! i-jtAJI olcyil 

jyJUi . I 


\jS jjjJJ jZ* Li i J yi j! . 

.ijjbU'i iuj^JI oU^SlI ij>j j.JuJ ^yll? jvwa*^ jyiTsUl JLaaJ cfey 


( 5^ai3ui^.|) 

^i-^jjiji u. i . i 


tru^lj JiVI J* cSj-~. £* ^^**1 

j ^jj-h J^L-i; « ^,-L- jl Lcj 

* 1 J* 
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.Sjb-lj 

A 

I 


il,<lj S*-**"- ^ t*A- J*L«J Uk jlllJI yL* JjL , . 
^ ^ J jV Ubi ^ ^_.Vl _^VI JxLL- „ 



: Asp < : Lys « J: 

24 : oVUj^VI : JLi. 


Val 



Cys :JLjl^JI f 


W 

** # *• 


L^kj : oVUi>*VI jjxj i^-VI . ^ 


©CH 

1 Zjuji 

^•Wl 

■■* 

JjVI 

U 4 a 

r i 

r 2 

3 

^ 4 

&Us>vi jjl 7i 

A 


Ju^-I 24=1x2x3x4 : n. 

■H 

: ^ylUJI ^jLt j 


Nll 2 - CH L CO - NHj CH t.CO 1 Nh] CH [to - NHj CH - COOH 


CH, 

I 

COOH 


(CH 2 ) 4 

NH, 


CH 

X \ 


CH 


CH 


CH 

I 

SH 


* _ A 


: (jAfrls Ja— j 2 + 


* _ A 


4 : A*iJ?jJI jjx 


wJL cJas <*- (2+) 4- NH 2 



Ik V*- 




lJu 


2 jjIj 4— ijLclj kiljiw 

- (2-) oJI «- COOH c^^il ^L- 

r.~ i r 


44 

\J°*> djL* 4— ^j^Li Ja^j 


Nn., + - CH l CO_-_NHj CH i_CO_- _NH j CH {jCO_-_Nh] CH 


. Jl> 


2 

COO 


2 7 4 


(CH,) 

nh 3 + 


CH 

/ \ 


CH 


CH 


3 


CH 


SH 


{ 


« _ A 


) - ^UJr, + J,Vl :oJai ^SJ I : jj JU )| 
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COOH COO - 3 

H - CH NH, - CH - (NII 2 ) 2 - COO' 

Gly (fc) Glu 

,®^VI yiJ .1 i*wi *- PHi > M PH ^ IM : i^UJI 

. o u»J.I — PHi < Ja-jJI PH lit 

HI 

. Jlup ^uAl (jirJ-l i>wi «- PHi = Jau-jJI PH jlS’ lj[ 

M 



» JJ 


lj ES y <_y^ 

. P JSLiJ i*y 


^y - * 1 

< ES j£-SJ 


I 


;U Ju 2 - 0 

** 

cy jl £* ll)'** - 


ES ii£-^ JaUJI iiU 


** * « 


: c 




P LJI 



uu ikjv* J^) es y^J> oL h : ^ ^ 2 - L -^ * 2 



m 


:: *?n j *£> j J-c-UJl ojo» lU* ^ P y$y ^y j 


j J ,..v.J 


: jl Jiis ES 



o» : C 


U.lum'V 1 



1 jjh Jy ; l_ u yflyk C*UjjAl o' ES -u*-JJ ylSU/lll jl . 3 

. JtUsJL jjU/tf ^Sl li iOl y jJLft JxUJI jl* E iJjjil yl jS/ 1^ 

p J! l' j - “■ ? )< Lf)V S JxUoJI »iU *Ua»' - 4 

.LjU P ^ ^ IJJ P JJOj UjO- ES a«ll *Sy j— J 
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* # 

: l»* 5 y oj&i jj^lyUll o' -k»‘l J, ,J | (1 , 

Cly * Cys > A. Glu 


* 1 * * 
l_rt - . IjT. 


* *4 

J M J < - 



f -c 


I 


* 

Ua ou^I j ju> y o^i ckJl^o^' o' UsmJ Jjoll y 


@> 

i . 



IS 


CH 


■y 


O 


li-LiOil I A - - ■ -» li . 2 

■H 

yjyjlSJJ . 


NH 2 -CH-C-N-CH- COOH 


Ala 


H CH 



N — 
NIK 


His 


H ^ /Q 

NH 2 -CH-C-N- CH-C-N-CH- COOH 


Gly 


H CH 2 H (CH 2 ) 


'VS jUjL 




SH 

Cyst 

A I 



COOH 
A. Glu 

f PHi = Ja ~, jJI PH i»y . 1 . v 


„ * A 


Cr^util 0 -« »Lj=L; ~ta — 1>JI lift Cyst Jl jV : JJU—i. 

PH y lij 5,02 = Cyst Jl PHi j! Uj Ji-jJt PH = Cyst Jl PHi j yua = i 

^ ^ yJLJI ^}\ U . 2 

( 5 , 02 ) Ja^^JI PH ^ ^ y^II PHi jl IJuftj lift ^ ij^|j 

.( 5,98 = PHi) Gly *jru.JLiJI Jau* y, ^ ^JU 

Jj-aL* iJL- -u^ui -*- c-> 4 l v^kftJI yj Qgj ^ y^Jll jl U_ 
t < s ’ 02 > PH ^ Jjl ^v^jl PHi jl ^ IJUj Jfc^JI lift y 

. ( 3,22 = PHi) ^LyljJUJI y> y 
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* 


U * Jl 


l_- if J? L.jLi.J I tSj-ijj 9jlj— J-l \J& 

.oUj 4 *l iS> iii 


- * 


J»l 



^ C^J J^ ] *J l J^ 


iM- 


j^l 


. i-x I jiJ I x*X*J i 1 Jj fi>* 

i*jj jil 6 jl jJ-l XX ) *-mm*£x ^-x 


<* 0 * 


;V 1 J?LU Lj aixu i - 3 


iJaiiuil " 0J I >1 XX iJU »;>“*• 


* ** 


Xu *JUU jil Sjl^J-l Xx - 

xl>JI oli/JI 



A2^ j 2 J ^rf 1 & 


i pjStl -ULU jl* . 

. ”37 jl — '71 


( 9 jjj^u 



j-**u JLdl PH uxkiw - ipipf' 

. t,jA-«aa%i)0 XX^JL oU^jS/l j^XC - 

.jl l>VI Xij L^Ux ,*^1 oLc>l jLi - 



Ala)— (Gl>)— (tyr)— 



Jr -*"'-’ 

V0 




1,5 = PH 
4 + S + i 


hel—Gki)— (VaJ)— 


2 s PH 


3 + 3+4 ciiATtt 




[Ala 




>r 


W 




WV 



-(Gluj-lv'al 





Arg, 


Glu 


fely 










'al)-(Lysi)-{l-*u 



I.ys • Arg — g JyjusJ* ‘"1 Plw j *iyr **-£■ v . 


^Mj ! W U*. 4! 


.2 


.XflJUiua ijxJUJ ,_yi : I 

ji jxji ix p- j>i i+M v— J^_' xx y^! ^ - •' 

XU-I #J+ J tiJuiv ^JUJIj ji Xll M+' J J 



jl U . U-i-X 1 M-l> Jj*' Upil 11 ) ^ ii^l J . 

: JL IX j_X> «jUJU 4 " ■ t I j J — ^ J lP-' 1 - 1 " w 
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* jli >" P H Jl ***• Uif Ji>^j :j1U,Vl j^jJL ^LiLI . 1 
«^JI j>iJw- p 7 = pH j jui Ml ji X- ji Jl jiudl 

-9,5 = pH J pUi ji Jl pH Jl i*J ili Jjt 
> UJI “J- ill? PH Jl i^j jlojl iX i>jU : jljufji jjj* ^lil ^| 

12 = PH J r^j i*pJi p 10 = ph j jiii i— iii ji j_«; J Jl 

.PH Jl x**3 o’^bi-L cikiu 

(jJJ xl?Llj xj pjj j^j _ 

.^x* Li Ja^j JiLxu J^ju oUjli dlba . 

' ,u i-^U-l J-X-JI X^i Jb JL-^JI PH jjj, . 2 

cAi XjX> If Juui ^jjll ... 

. JxUJI s 5 U iJL^JI oU^kIIj JUiJI ^| j 


*^x^-JI : r ° 4 S JJ XiljU_J| ^ . 1 

Uj .JjLJL 

.SjLjJL ^yU^Sjl J^,UjJI 

xJLJI ijl>lj i>jj jJU, JxLLJI ; .-yi 


> UjJi ix^j ^Sn JxLuji 

ij ,>LbJI XX -Mi , 

** *• L 


« M 


- f °45 




;^l 


Jl 


(jiiil Sjljil i>jj Jjti i^-2 

i>ji Jix 2 C 


- I6H - 


ji Jju U jyJaiJI J\ Alii i*)j — >■ j-J l_i t . : 6 — 1*11 

j>l& u*» ^ Ala JI Plii jjt> 6 = PH JI li* lit 
JIj (+) jl JLt Jju Lr (-) ^JLJI ^-kiJI ^ lys 

- iJU o' J* Jji ^ <+) v*jW ^ j*W* Glu 
jl ^^Jx J-l. C*JuJI jj» gj j— Lys pJ-c - : 9,7 = PII 
Cr^ ^ .Lys JI PHi j-fc 9,7 = PH JI IJU ISI ^ = 

1 , j d \ ^JLc Jju [£ y^jll jsrj Ala JIj Glu ~»U 
Jj ^ v^LI ^kiJI j* if iiULIj (-) 

* Ala JI J-j ^-Cr j! I iiLUl ^ j*S\ Glu , I 


Lys JI PHi > Ala JI PHi > Glu JI pHi : i-u.VI ^L>^l PHi . 2 


^ _ K S i jsi PHi I4J ILjxJ.1 i~Ji\ ^L^l 0! • : ^Uii_vi 

.5 ■ 3 j\j ^0 7 


.7 ^ JUI tfijA PHi I 4 J LjxUJI ^L>^l . 

ji jb oJLJI uJaiJl sL^L Ala JI j-« jS) iiL-a A-ki Lys JI jf u*« . 3 
. J£-Jlj i^JLJI iJ^ll ihSJf JI iiL>j Ala JI & J\ Lys Js L^-JI 


NHJ - CH - COO' 
(CH 2 ) 2 

COOH 

Glu 


NH 3 + - CH * COO 

(CH 2 ) 4 

nh 2 

Lys 


.4 



.<u i J yS ji) lj JiJI *£■ j*» jru iiT^UJI . : 4O - 0 j» : JJUudl -1-1 

. jJ I & j L> j ^X J JLU U ^ r - j - — 1 1 - * ^cZj -b u 
jyLti olyjl ik-lji J^ULiiJI^jJ'Ji.D JU-ju. : L^yUl-v 

^ «-r 

1 JLa £*+> oUyt J>juj JiJI ji Jlc Jju ix j-JI olJ - -> 

.oLJf CjjA> jjlc. 



.L^JJI £* ^ p*; . l 

otu>i.l Jta V IJJ oU>Vl Ja^fr hJZ V»l >1 : 

jjjc I) Jiu Lx_J oUjJVI *JU ol> J»li J\ 

.jjSjU L JJLu" V 3 
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/* 


8 * ]*|| 

1 r 

2 + 5 + 3 {Jai ^ 






aUUJI ialll 

f ijuui ” 


JUJI 

J>JU 

jUJL 

. LU 

jVi 

i^JU 


ogVI Jxj 

j%^£ j uyVI J-jj f 

( ), + j/jU 

jlx— 5" jl Jj^j-Lc. 

^jy. 



Jx J j^4-f . 1 

4JUU; :(1) JxUJI. 1.2 

.uy-jU jxii; : (2) JxUJI 

.(JJU;) Ja-^j JxUj : (3) JxUJI 

J^Uj : (4) JxUJ! 


E + S 

► 

E + P 

E -f- Sj + S-» _ 

► 

E +Pj + P 

E + S 

► 

E +P, + p. 

E + Sj + S 2 

► 

E + P 


( 1 ) Jf.UJI . 

(2) JxUJI 

(3) JxUJI 

(4) JxUJI 



U- uykJ! ^ J\ Glu Lr a*il 5^ At Ja>^L» , : 3,2 = PH 1 
'Liu JI PHi ^ 3,2 = PH JI iJUb lij -i 


,l ^ ^ Lys j Ala jui^VI jyi^LI ^ ^ ^ ^ 

* *LJl ^jSJj (+) i jt ^Jx Jx_ Uf - yJLJI . U :t i 
.Ala JJ ^ ix^Loil iiLJI ^ Lys JJ ^ ixjiilf 


- 1 70 - 


. d—.in o -J- 




(Arg . lys) 


I s ■ - : « NI y,L>VJ ajxjlJI ikjlJ! tiA5liu :ju*ayJI pj>il 

VI UaaJ?j & 


r 


JuJ kilSLfl—fl 



'r^ 1 


* 

A I ++ *■ | * 

J V U 



.6 + 7 + 1 gki 3 sju^yJI r _>l jjl? giU - 




His - lys (D : i*LVI gjl^ . 1 
Pro - Arg 
Gly - GLu 

UJ! A .;,/VI ^U^-VI iJs. JLc JLUJJ : 1 = PH jLLt gjlyJI . 2 

■Aa^fl ,j-o 


® 


>U ,> >*ilj o>JI ^ iJb-lj ju*^> 


. juAeli 

— *■ +4 W 



p-Jdu AjSl +3 : JjSfl I 

A>lj ^Atli yyl i^a^> (*-iu +2 : ^LtJI 

M M 1 “ 


f t 


^*Vl lyJ^I J^V Zy^VI 4-^U>l jV +1 : ^JWi -»— 


-AhU 


NH, + M. >JI i^J> J*y ^ 


aJUl ^iiijl 


ZjLc 


4 *• 


LjjV L^LtflAj 1 — PH jl - J 


PH Jl U* J> b y)l iiiiiw. ±>y> ol^i LfJ iJVillo 


. ^ i^wUI i y oVbi-V cJLill pj (*j JjVI y o 


&Jyfc 


^y- 1 ' 


U.^ jJI . ■ ^jJI ^JliJI A-AaJJ PHi Jl J^Lfci 1 — pH JL^aa*-! - *1 


OU- v^il jl vJLJI viuJI >*J jl >VI jljLiJI *> 


( 


Sy.lt) 




-cVI VJ ^V oLc^VI iia - \ m JUI 0 | . v 

jii* Ijl J4**il jLiilVL aJx jjJaj U |^j 


* 

til J-iJI *-£■ ’J~* SjUjJ 


i--Lti)l ol^VI JJU 5 jLj JU Jd^jvf 

•pdr'**^ . LoJ 0 c^A^Ud! i£.j. 


3 

Jilt) 



• J W j_S> .Lojl JiLidl i^.. jIjj: : ^JjVl iUJI : (1) ^ .j l j 

Uj ^ ‘+ UJI ✓ iUli ^ 1 ; . UI ^1 .j* J^U. . J^| ^ JJUUJI 

•- tl “j ) y lO'Vl ^ Jii ikLiitl ob^.1 JA£ jV JiUdl 

i-^s-iU^i a* Jxj. Vmax i^L- j^Lidi ^ ^ . i_ji_ij, a^i 

■ J-*" r j;VI obj> ^ jv JfUdl JA ^| j^uji jii ^ 


>j>ji jiUI JjiUdl lc.j^ Ls I (2) 


ji ijjztt) J^Udl ijL. ov. j^SJI j. I *.-ll | ^ _ 2 

'’• ' (J>:rl,, 5sU J-Vhj! u jUfsoi rJ j-* Juui j^avj-di 

0^- UU >Udl 5 jU iSj! ^ u^_, Judl -tUjVI d’u 

• (2 J 1 Ou^ll jiU; du;) x^. J^l y- jjSd, iJLSjl j. 

■H- 



<1 
{ M 


• >-*-* |»-*-c oyjjU^ T ^J^li ju JajljjJf JSLU *- 1 ■ * y| . 1 



, A Uyi r** di ^ i^i r y 1 V L^ ^ ^ W | ay ^ 

^ ^ Al\ J* i^JI jiJI ^ «_ LXil o_^ U^| 

.{jiUJ JU> y,^) 
I Ale JaJjJI JSLljJ . 2 


*pU SLfciSU 4 *^ 

,LU.| g-Jw jjJ iujVJI oUyVI 




Ait-I^j ilSLiadl JijIjjJI Uljl 

*WI giJI yiaJ y± L^sLI O j£ V IjJ 


Jlil g .l . a . ^ r> L- oU>;i ^ 4 J 


— * ADN Jl oUjj_» dJLjb . 3 

•W^liJULI^oLVI 


U>jb JJj *JlJIj v’LaJU _ux ADN Jl oLl.^ JU Jp 5j«-iSll . ^ 

■ itaJLuJI I | 

JaJJ I iJIjJ JU jiU jJ: Jujl jjJ Jl*J ADN Jl OtUaJ uUjJ iJU . j. 


JaJJI iJljl Jit jili -bSl *JLJI ^jJ cJ> ADN Jl oLcLaj Jd y 5 jl* 
.ADN Jl OiUaJ L>il ^ISb ~JU 



JLLfc . i 



.ADN Jl oix LjaJ ^»JjJ y\&J y&iSj 'll Jaj^JI 

. 1 >U jJlfc 4- ADN Jl <- UjJ\ iJljl J* i^l J 
. Wil f oe 4- ADN Jl ubU »Ji£ «-.LIJI *j|j| ju ijJuOl J c«J 

.JaJJI iJIjN itjjyaSl oU>NI aJ pLJI 

■J^UI *J (j-^J 


Jl. 1.2 


1 A 




. I— J 


* A 



(194^^1^^.!) 


wi I j-k UN *** jjj JUiJI J ( A ) A-ly.SH j*L»Sfl jjS - 1 

.i^JL jUi oUpSlI jV -u i^UU (S i}SJ\) J*lbJI oL. JU 


>1* ^ :^>VI i*L.NI oU^I J (B) 2 

.XaUVI J^li; Jj>JI jj^ll ^ (B) I 

I 0 > iLclijJI esUI >j JjiUjJI ^5 jjo 4 . ..> siLt ioLc^S /1 

. ( ifcLal t SmL^I) 


t-j jjLJ I £-3 


^ jj^JI JL*jJI ^iJJJ 




<*> 


*J.3 






Ijcu *j y[j oU "»JLA e I JliNI iJuJLi l*JN ijJUl iuJI - 1 


R O 

nh 2 -c'h ~c- iLJLJ I J J jSf I (_^V I 

■ ■ +a 

R 

— N-CH-COOH 

i 

H 



IJ-i-2 


(-T 3 


>VI 


Nl 
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H 

1 

/ 

COOH 

1 

(CH 2 ) 2 

1 

CH - 

C - N 

1 

- CH - 

Gly 

l 

H 

Glu 


UL 


\rn aiWh 


/ 


NH - CH - 

I 

(CH 2 ) 3 


COOH .1 


Arg 


NH 


NH NH 2 



■ 1 ~ ^ H -ux. mJx Jj.ri 4- 1 ^2 ( I ) -* 1 1 _ 2 

5-uU JjL, JLy x^JU <sr ^> J^J\ :JJxJI 

.^JUI t^JauJI 


.13 = PH JCX ( v ) J£jJf JLc Jj^i-I ( J 

iiiLiO .A .., 7 - l.J li ^J_cU Ja—_JI . • 
.t-*>jil t. .Jaa.1 1 


NU6= (Glj) OwJjJI 


PHi jV Arg (>u>jVI L$j| 



' oV Gly Jl ^ i^jJI ^ s 5 jJ ._ 4 I ijOJi , 3 

^jLj jSf CG-laJiJI ^ Jl ^>4 j 

i C-J l «m) I i a i | jpij 5 i ^ 1 | I . ij ) | 

7 ^ j/i ^JitLill iui^VI ^U>VI 
l*Ui jV Glu 4j| iJL- c->jil yJiiJ I y*. J i*iJI . 

7 ye Jjl 4 . . ,1 a 0- 4 . | <^^*111 
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JxUJI jlJjV dUij Jaii * LUI Jx JjbULlI . 4 . o^jVl - 1 

#■ 

, ( I Jj jSf 1 jJJ I ) j_J! *■ L> t. LjjJJ 


jui jxUJi aiij Jaii jx jjbLiJi . 1 . vj-^i 

* 

. t j _J I » U jj _jAj J-^l jJJI) a yJI fL» v 

: ^uLuJ I JJl* . 2 

Jl V U «- J>IJf J iyJUU iw.JU JxlLJI : . l.y^VI 

- jjJI * u JU JL JxUJI J/tfl (Jli: 6) J^Li. : . 2 . y^l 

#+ ^ 

, LaJ^JjJJ (8) ^Jp-O £ Ijjjl J^JaJL I Jfj i* 

^J^jjl J>ly> ^ t ^ £-* J^U-JI : - 3 - Wj— */ifl 


* £ UJ I 


frl 


* £ LliJ I $j> J +~ I (J> Ijh* , 

r ■ ■M 

^ LiVUaJ I e UuJ I J j* I jj a jl u^i - 2 - I o' 4 

* tlj Li**' jj 1 j jJLt lUj Lu 

oLi>» ^ LMkJl . Lid I v_S>< f LX (2) pij VJ-^SII y ^Sll J . 3 

^ Li>U2j| «■ LiJl L^jj y* I y*a J ^ .i g 7 «t l pJ J oU-mJ 1 Jj — $ jXt 

.5_xyJl jbi oU^Sfl jV oUL-J 6 jJJLi 

2^wSfl Lu, .UVI 


^ .. ._. ... - <J U— ^ J* ^UJI . 1 . 4 

JLU) iJUl J >1 i^jjb ^Vl yw>J * UJI ^Lfc JU iJVi IjJ *J 

. (juJIaJ 

-toil 


r 


iJl^cljUULJI Uuljj 
JbuUI *ijl 



J.a-11 " i_JL_*jl SjJUl 4_>ji - L-> 


_0U IJU (*UiJi*jl5JljiAjL5JI .i^jJL^JI) 

.aiJUJ 


J'Lr* J-U) Jx 


ji U-Lt o - -> 

iJI , oUJJ 5-Ju*.SM 

^i o^vj : . 2 . V yJ^I J I j^LoJI .1.5 

Jvi J-aX ^JLrJ ( c UJI uLi) 

»jU JL? j*ju llfcj i-JyJi -uJl> j-UI ^K-i JLmjLII ^Sjl j-LL . l. 

. Jxliill OjJL> ^Jx lil Jx 

(+)^ r d>Sui JU>7ii^Ji. 



- 177 - 




V- +M 










450 = 2 - 


1356 


— f 1 1 ill . . _ I *J I 2UX 

- l^Aij ‘jJI 2 - — ul 


** 

J UyjjJ 


SH 


CH^ 

I 

m 2 . ch ■ coo- 

PHi = 5,06 
Cvs 

w 

yj*» oUL 


t 


j>c j-yo t*>»lj) o^Lj Ji* . JJUjJI 

^ ay^Ull y£ J*s JjVlj 05 5>[, ^ 

.^>^1^1+; 

C00H 



CH 


NH 2 * CH - COO 

PHi = 2,77 
Asp 



NH + 3 - CH - COOH 

PHi = 5,96 
Val 

SacLj JJ« dUL 


NH-» 

i 

(CH 2 ) 2 

. I 

NH+3-CH-C00H 

PHi = 9,74 
Lys 
sjx Li <j) 


.4 



Sj JjVi (sjjiji) jxUji sjU = jjj ujf . i . s 

S 2 J^l ( I ) JxLUJI 5 jU ATP 
• P 1 ^LJI = olLy 6 Jjjx 

P 2 JWIjvLJ! = ADP 
.JxLLJI gtiU = p 
.(JxUzJJ oU) lyS J\ = S 
^ VI aUII ilS^. JxLiJI “»jU r j;VI J^, . v 

£j“U)l yo j^jjJVI ^LJI 515 Lo JxUiJI 

Cr 

J oj$ jtJvj JxUJI Ji-ju . 
^ O- jJji iUi oLX. Ll JL Jjb <JLL; . 
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H 


- COOH 


NH 2 - CH - COOH 
Gly 

CH 3 ^ ch 3 

CH 


H 
I 

NH 2 - CH - COOH + NH 2 - CH - COOH + NH 2 

Glv Va! 


NH 2 - 


J 


CH 3 

CH - COOH 


Ala 


.2 


CH 3 


CH 

Ala 


COOH 2H 2 0 + 


nh 2 - 


H 

I 

CH - 


Uu 


H H t * 


i'J 


o 

s 

c - N - CH - < 

I I 

H CH 

X \ 

ch 3 ch 3 




o 


N - 


CH 3 

I 

CH - COOH 


H 


iS 




245 = (2 x 18) - 


: 4jL U I I 1 - 3 

J y /j,75 = G ly 
J^/ j. 89 = A1 
J^/ ^ 117 = Val 

[1 17 + 89 + 75] = jjUl juiJI Jttil *ls$Jl 

H 

. _ 15630 < i H a 

\\ a\j 5210 = olyl^l ^ . 4 


: i!5LiJ Juu <y au-ljjl 4^' ** 

5208= IJujsJIj *jJ 1 b>lj) 2-5210 

iisSJl x 5208 1 


[il8 X ijJuiJI Jaj! J-r I! JJlC. ] - Jt 

J ytfL 572898 = 93726 - 666624 = [y 8 x 5207] - [y 28 x 5208 1 
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Ijl (-) <_JLJI Uiti 


4- VI ya~J-l ^ . :2 = PH 1 

f* 

.(+) 


f SI ( + ) ^>41 ^JaiJ 

* - * -7^ * 


; , ^ oVl 


-L-jJIPH 


CH 3 

I 

NH 2 - CH - COO 

PH = 12 



12 = PH Ja— jJI 

* + 


! jj i>uiaiJ| ^ J J! Ja+ J.I 


j.l£ - :6 = PH Ja — j t 
Ala Jl PHi Ajl (y^>) 




* ** 


: £ 


I «■ * - Nl 




ch 3 


NH + 3 - CH - COOH 
PH = 2 


CH 


(+) ( «l*»VI 



Vl.iuJ.1 


(-) 


(OK^I.^I 


COOH 



CH 

X 

NH, + 


COO 


CH 

X 


i > PH : » Jlc UU 1 . 3 


. A 


4 & 


PHi < PH 
PHi = PH 


Vl (jiuJ-l <jJ jJL, . 4 

dlL- 
^ IjxLS 

{+) 


J-Lmj i*i 1 


+ H 2 () 


nh 2 


(*) Jiufj 


4*j jt 



JJk— U4. 


OL^S" -a 



<_y i-^Li J_^L, litlyjj ^jlc. li 
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. J-liill JxUJI 4 J La j£ji jy i£*Je y— Lu :300 - 1 y {y . 

. JxliiJI SiLa j *£ j> okj j*at j ij^Lj <& j*JI 600 * 300 j-# . 

-JxLiiJI o jU j-a <LJL*JI j-^I^Ji JJx ii;lj JxLLJI Is. ^ yaj : 

J>^l oL; : ±>yOl\ i-_jjj| - 2 

1 tk-H * 1 Lf^ U- 5 ^-* “*-*d f«J <t-J>^l jl U-JI-# Ijl> JxLjLlI 



OiLjft i jja 

. ( JxUJI cJio ^Vl oluj> J51 J^lLdl ialc ^ ^Vl ji J « JxluJI 
j^j—s O 2 JI aJL> J Lr° 0 2 $ ■"-.■'! ^jlc . j 

. (i-xjl) ^U. j_^_4iJL r jJVI jSf jJJiJI iJU 

[JtLiJI il^ ^ jo*w» ^ Jj, r jh\ ] ^ r ^VI : 

3»k) Lr° *-—*11 , d!Ua> . : rLn**VI . 1 . jb 

jl 

ds.j*j, uLj iijU aJ J^Lidl 4iU J?LjJjL £-»—j J^jjl [fjjjS/l y j-JuaJt * jjLI jl . 2 I 

. ULail Jl jaJ^S'l J— aJ 1 JJjJ £iljl j- 4 JJl* JU* j*if JjiltJI 

.JxUJI oU 4. JvV J £*\y> ij>j l~^ji js jJ'UJI j*; . 3 

. JUj jj> -l : ~ ...?ll . 4 


^ i*U JL* 0 2 Jl 0 I 
• r yvi J**J ;LOla ^ PH Jl ^ ^ 



( 25 ^^ 

: 10 = PH . 4 = PH _lu_c. . 1 . 

£ 

lj I U^J ijt^JjVI iiLijI 



Ji->X- : 8 = PH J 6 = PH 

. I™; iLJLi iSU^ LI 0 2 Jl i-~J jl 

4-3 J-a-*d I 4 J* J U* I 

* 2_j A>oo 

* ; - »J jl Ja— >jLj : 7 = PH i ‘ i. 

dj* {y * j-?ri^ *—-“34 jjiaijw ()i Jl 


a.Lfe ,‘iL 


OH s 


S — i lAtoj i o 




.fji'M J?UJ iJLu i*ull 



j»— j 


.2 
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(24 jj^ui 2 ljL^J 

V * * * 

11 j*S:j . l"!7 


Ji “ jJI ^°2 JI ;Li Ji.x; ^-Vlj ^ . _ 

■ P 

.aJLqal^I iJ V i 

^ J^l ^ 0 2 Jl JLA ^S- 0 i Ji>x r ^vi JjrjU)l ^ ^ _ 

Jx iJ'i/o 

-d »J^> U>UJJJ J! L 0 2 Jl jU rJ ;Vl : 

C ^ 1 o, j 1 ti i'vi . _ 1 . 1 

2 Jl : JiL^I 

• H 2°2 4^jj-u^JI ^Tjl dJ^LUl 


°2 + C 6 h, 2 o 6 




[GO] jlA^lj^^Li rJ ;| 




+ h 2 o 2 


t : 1 js—* 7 j - 1 - 1-> 

^ jU)l ^ ^ °2 -**H Jl ^ J^uu JjVi jui. 

<J 0 2 Jl ^ ^Uiji jj 

-i^JI ^ Jl jJ'JiJU ^liJI jj .1 
< >2 J' ^1, J^UJI ;j_si fU ^ ^ . j ^ ^ _ 

yk ,J rJ ;vi J ^ 

. JiUJI . L A i dU4i_, v r jJVI : iJLiVI Z*jLJI . 2 
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: ( _ # * L*)l ^ Jl - -> 

#+ 

Js. i-SL^SUI o^UUJI ,> i-ty J^L-j oUjSlI . 

. JtliJI . Lit jlsr V ^ytj ,i> Jl jj™. 

J?L*j j'Vl OA?uj ,JxIjLJI »iU> iA*-® »L^ ^f^jJI 8 J rt J Ly J ;* *i ■ 

<ES -UjlU JSLxjlJ JL*UI ^ijil j-» J*tLLJI #jL>j Jy 


£* 

,P I^L eil# JSLi; HJ3 jx 

oLI>^j OjJl -> Jl IjJull * jLt r jJl vU-fc ji 


j-o oLUIj 

.PH i» ja j b'>' :L^I Jfc-jJ* >lyy yW 



j^SL Jls 3 Ju*-a aj L> JxLjJ wjJ f J^J jl j : 1 *— * — Jj-H jr° - 1 

P £. t ^ 

( , . . t_ wi * y j I dLjSLaJ ( Jx laJ j I jy 3 L# j I I J » 3 La Jx LL 


wySflj ay*^ jJI jy ( jj-^-i J-al^L; 3^>j *^l L yaiitJi-*J : 2 a_L-JjJi jy 

.JxUJI >-.-.>■ ■> ■ Ilftj pjyl j^a LfJx Jiy_ jl J-tLtJI oU jfSLfi j 

jl 6jl jJ-l Aj>-j3 jl ol jiijJLf J-al jS- iJ_*J jjLo J?LiJI : 3 

‘ £L ^ 2~« PH i>j3j JLi- - tJ lj> r jJ JS^li PH 


* - 

. jyu» JxU; ^ JJ” . 1 

JiJ-2 

c# Lt (*^>l JSLI . 3 

PHj lj\j>hfji J5L1 - 4 
.JjLi: ,^-aSi Jl 4-j J-o; 


.2 



. JxILJL / Lj ^.2 
►yJlj q-JI i/^A Ut^y j**d * ^ 

.JxliuJI ^,—Jj jJ>- - 4 


iJ 


W ** * 


j ^ w > 



jjXJI J>> ^y * ■■■ « ■ ;! ! Jjj*^L jj-LJ-1 j^L“ j*-*- 6 - : 1 *0— * 

: j—: j. ^ jjJLJ I a Jx I3I ■ a .?. r 1 1 1 jjj^JI J_j> J L . o « LiJI * Li*>L 

..LLi .71 li* j* 
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v - r l O ' Jjy > : ~ i r:r . yi 

JsLU (_ yLi-a 

^L*bu :>i i—ju .1 ositjl) iJlrfSji iiu-i JU J^jji Ujj ^ . 3 

^ J-XJI J (COOH , NH.) ; . vi 

.JUuJf 

.(+) iJL>VI iJLrf&Jf Jl ^aS 7 > PH ^fcj.1 U. n 


.(-) iJU>VI iJL^Ul ii^wiJI ^ 7 < PH ^jitliJI . 

a:L> J-ju U lift AjJU. *lSLi _ 

. JxliJI £ij«u ^LJLj J^xLLJI 


: gllsJI JuU. 1 . v 
3jL>.j jUj LyU ) 2 Jl . li ii>^ : r °70 j u 60 JUU. 

• t (*<>*^ i ) j * i>^i o* ^jit 

J-b Lr f^jjSri ^ ;Ui uUSw 0 2 jl Ja>*>L : "50 , °10 xx 

, r 

^^ JLc * 

Jx. Jx Lr ^jjS/I ui> ^ () 2 JJ j*uw dT)4x-l Ja>*>L; : ^35 



•i» 35 ^ LJLl« j_^jj SjljJ.1 i>j3 

.2 





rj 


^ L ^ t ? . ..*y | 


.LJixl ^Vl JpLU j ^ 



l ^ ar . 11.3 



5-jJ 


^1 ijl>L 




T^>JJ 


- M - 1 


. J LuJ I I JSLi (JU J LL 

*■ I ^ " * L 5 " V " ^ 

L#*J j^Vl ^JL*X JL 3 i-aiiill " 8j |^JJ Lai . 

• ij-iLc jf i*xyi cjLS " 1. 1 ^, o'jUUJI - - , ^Jx 

i »^L-a j !y >" L^jli jU*j“)Ul ^J. l^yj. f A> jA ji tjljJ.1 i> j; e _ 4 

I aK. I Jki Mi 1 I* ' n> J. I ft I 1 M ^K. PI I av n‘|li u 4 * J| I 

Jl*UI *i _jii JSL* 
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. (i-— 5 Lt J-cUJI it jjJLjj IjV I yS J 

LJLJI J\ jL-^ j^jUIl ^ o! -: ^>uIli^>JL 3 

(i-*L*JI XJ> L— > —C I I 1 4 f .- L; -u ^ (ibiU-Sfl) 
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